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EFFECT OF LOADING RATE AND STRESS HISTORY ON STRAIN 
LOCALIZATION PATTERNS OF LATERITE SOIL UNDER DIFFERENT 
BOUNDARY CONDITIONS 
 
Laterite soils are residual soil that are tropically weathered and show 
dispersive nature on the addition of water due to the weak binding forces among 
particles. These are fine-grained soils containing high silt proportion. The current 
research is focused on the shear strength behavior and strain localization patterns of 
laterite soil at different loading rate, confining pressure, and stress history under 
different boundary conditions. The soil samples have been collected from the 
downstream slope of Gosikhurd dam, Nagpur at chainage of 21 km from the dam. 
Moist tamping technique has been used in order to prepare the soil specimens at in-
situ density and water content. In the conventional triaxial test, frictional ends (porous 
stone) are used, which lead to the development of dead zones and fixed-fixed 
boundary conditions. The boundary conditions that persist in the field are close to 
free-free boundary condition. In the past decade, research is done on strain 
localization using digital image analysis, which reported that non-uniform strains 
develop throughout the height of specimen due to testing conditions and the 
imperfection inherited by the specimen. The non-uniformity developed due to testing 
conditions can be minimized by using lubricated ends, but the role played by 
boundary conditions on initiation and propagation of localized deformation in natural 
soils is still not clear. In the current study, extensive experimental research was 
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conducted on laterite soil by performing multiple series of isotropically consolidated 
undrained triaxial compression (CIUC) tests with varying strain rates, confining 
pressures, stress history conditions and boundary restraints. During the shear 
deformation stage in triaxial tests, images of deforming specimen were captured to 
perform digital image analysis using GeoPIV-RG Matlab module in order to produce 
strain contours. The CIUC triaxial tests were performed under both frictional and 
lubricated boundary conditions to evaluate the effect of boundary, stress history, 
strain rate, and confining pressure on strain localization patterns of laterite soil. To 
understand the effect of strain rate on laterite soil, strain rate in the range of 0.05% per 
min to 5% per min were used under both lubricated and frictional boundary 
conditions. Effect of stress history ranging from lightly over-consolidated to heavily 
over-consolidated stress states was evaluated by performing CIUC triaxial tests under 
lubricated boundary conditions for OCR values ranging from 1 to 10. A series of 
dynamic triaxial tests were also performed in order to check shear behavior and cyclic 
instability of laterite soil with variation in cyclic loading conditions. 
 
 
  
